NOTABLE CASES

Ectopic parathyroid adenoma localised with sestamibi SPECT and

image-fused computed tomography

Patrick Ng, Nat P Lenzo, Michael C McCarthy, lvan Thompson and Peter J Leedman

Confident localisation of ectopic parathyroid adenomas, particularly those outside the neck, can be
difficult. Even preoperative radiological imaging may not be helpful, as there are few characteristic
findings. We report a case in which hyperfunctioning ectopic parathyroid tissue in the mediastinum
was detected with technetium-99m-sestamibi single-photon emission computed tomography and
accurately localised non-invasively with image-fused computed tomography. This technique

directly modified management. (MJA 2003; 179: 485-487)

ECTOPIC PARATHYROID ADENOMAS are uncommon, but
can complicate the surgical treatment of primary hyperpar-
athyroidism. In particular, those outside the neck, and thus
not found on neck exploration, produce a substantial diag-
nostic challenge.

Clinical record

A 60-year-old woman was found incidentally by a life
insurance blood screening test to be hypercalcaemic. She
did not complain of specific symptoms referable to hypercal-
caemia, but bone mineral density assessment 2 months
previously had shown osteopenia. Her past medical history
was unremarkable. She was taking no medications and gave
no family history of parathyroid disease. Clinical examina-
tion showed no abnormality. The results of investigations
(Box 1) showed raised plasma corrected calcium, intact
parathyroid hormone and ionised calcium levels, but levels
of creatinine and serum phosphate were normal. Alkaline
phosphatase and osteocalcin levels were mildly elevated.
Urinary N-telopeptide level was within the reference range,
and the fasting urine calcium:creatinine ratio was slightly
elevated.

A dual-phase, dual-tracer technetium (T'c)-99m-pertech-
netate/Tc-99m-sestamibi nuclear medicine study revealed a
solitary focus of abnormal tracer uptake in the anterior
mediastinum on both initial and delayed sestamibi images
and on subtracted images (Box 2, Figure A). Retained
activity in the left subclavian vein was noted incidentally. No
abnormality was seen within the thyroid bed. It was sus-
pected that the activity indicated ectopic parathyroid tissue,
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1: Clinical laboratory measurements

Investigation Value (reference range)
2.9mmol/L (2.15-2.55mmol/L)
27.8 pmol/L (0.8-8.0 pmol/L)
1.46 mmol/L (1.14-1.29 mmol/L)
75 pmol/L (45-90 pmol/L)

0.8 mmol/L (0.8-1.5mmol/L)
109 U/L (< 105 U/L)

53.5 ng/L (< 46 png/L for
postmenopausal women)

Plasma corrected calcium
Intact parathyroid hormone
lonised calcium

Creatinine

Serum phosphate

Alkaline phosphatase
Osteocalcin

Urinary N-telopeptide
(N-terminal telopeptide of
collagen)

57 nmol BCE/mmol creatinine
(5-65 nmol BCE/mmol creatinine)

Fasting urine calcium:
creatinine ratio

0.65 (0.10-0.58)

BCE =bone collagen equivalence.

although it may have represented retained activity within a
large vessel.

Single-photon-emission computed tomography (SPECT)
imaging confirmed the finding in the right mediastinum
(Box 2, Figure B). Thoracic computed tomography (CT)
showed a 9mm soft-tissue mass, lying anterior to the aorta
at the level of the carina (Box 2, Figure C). Its appearance
was non-specific, but incidental lymphoid tissue was consid-
ered most likely. Utilising a software co-registration package
(Philips/ADAC Laboratories, Milpitas, Calif, USA), the
sestamibi SPECT images were fused onto the CT images.
The resulting views showed abnormal mediastinal sestamibi
activity localised to the soft-tissue mass, suggesting the
presence of ectopic parathyroid tissue (Box 3).

Thoracoscopic excision of the mediastinal mass was per-
formed. No discrete abnormality matching the usual macro-
scopic appearance of a parathyroid adenoma was seen. A
small fat pad, lying anterior to the ascending aorta, below
the brachiocephalic vein and superior to the pericardium,
was found and excised. Digital palpation of this tissue
revealed an area of focal hardening. Histology of the opera-
tive specimen confirmed the presence of parathyroid tissue,
weighing 100 mg, within the fat pad. Differentiation
between adenoma and parathyroid hyperplasia was not
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2: Preoperative imaging in a patient with raised
levels of plasma corrected calcium, intact
parathyroid hormone and ionised calcium
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A: Tc-99m-pertechnetate-sestamibi subtraction imaging, confirming
an ectopic focus of tracer activity in the chest to the right of midline
(red arrow). Retained activity in the left subclavian vein is incidentally
noted on the 30-minute sestamibi scan and on the subtraction image
(blue arrow).

B: Transaxial, coronal and sagittal single-photon-emission computed
tomography (SPECT) slices, indicating focus of increased sestamibi
activity (red arrow) in the right anterior mediastinum.

C: Oval lesion (9mm) in anterior mediastinum to the right of midline,

thought initially to be non-pathological lymphoid tissue (red arrow).

486

possible. Incidental thymic and lymphoid tissue was also
seen in the pathology specimen.

After the operation, plasma corrected calcium and intact
parathyroid hormone levels normalised almost immediately
and the patient recovered uneventfully.

Discussion

We have described successful preoperative localisation of an
ectopic adenoma using image-fusion software, which
directed the successful excision of the tissue. In this patient,
either a conventional bilateral neck exploration, or a single
image study without image co-registration before minimally
invasive surgery, would have been less likely to result in
successful or certain management.

The conventional approach for parathyroid disease is
bilateral neck exploration under general anaesthesia to
expose and identify all parathyroid tissue, without preopera-
tive imaging.! Obviously enlarged parathyroid glands are
resected. If intact parathyroid hormone levels do not fall
intraoperatively, a partial parathyroidectomy, including
thymectomy, may be considered. In our patient, however, it
was felt that even thymectomy may not have been curative,
as the position of the ectopic parathyroid adenoma made it
inaccessible by a conventional approach.

The minimally invasive approach used in selected patients
involves directed and limited neck exploration under local
anaesthesia, and is usually preceded by preoperative locali-
sation of the parathyroid adenoma with sestamibi scintigra-
phy. An intraoperative vy probe can also be used to help
identify or confirm the adenoma (minimally invasive radi-
oguided surgery).>?

The role of preoperative parathyroid localisation using
imaging techniques in patients who have not had previous
neck exploration is currently debated.?> While local cost-
effectiveness data are still pending, additional advantages of
preoperative imaging are being found,*> including the
detection of unsuspected ectopic parathyroid adenomas,
which may otherwise be missed on routine surgical neck
exploration.

Some advantages of this approach include avoidance of
general anaesthesia, improved cosmetic result, and a shorter
operating and recovery time.

Multiple diagnostic modalities exist for imaging the par-
athyroid glands. These include radionuclide scintigraphy,
ultrasonography, CT and magnetic resonance imaging
(MRI). Dual-phase, dual-tracer Tc-99m-pertechnetate/T'c-
99m-sestamibi SPECT scintigraphy has increased the sensi-
tivity of detection of parathyroid adenomas (up to 90%).%”
The increased tracer uptake by hyperfunctioning parathy-
roid tissue is explained by the abundance of mitochondria
within these abnormal cells, for which sestamibi demon-
strates high avidity.!°

Occasionally, as in our patient, the sestamibi scan may
indicate ectopic parathyroid tissue. Developmentally, the
parathyroid glands are derived from the pharyngeal
pouches. The two inferior glands arise from the third
brachial cleft, descending with the thymus during embryo-
genesis, which would account for the presence of ectopic
tissue within the mediastinum.!! In ectopic disease, imaging
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3: Localisation of an ectopic parathyroid adenoma

Fusion of single-photon-emission computed tomography (SPECT)
and computed tomography data, showing the site of ectopic
parathyroid tissue (red arrow).

experience is limited. Ishibashi et al,'? in a blinded, compar-

ative study, suggested superior sensitivity of scintigraphy
compared with CT or magnetic resonance imaging (MRI)
in detecting such adenomas, with the sensitivity and specifi-
city of sestamibi imaging calculated to be 70% (14/20) and
88%, respectively. The sensitivity and specificity of CT were
40% (8/20) and 88%, and of MRI, 60% (12/20) and 88%.!2

Our finding on initial sestamibi scanning could have
represented retained activity within a large vessel, and, as
false-positive results may occur with all imaging, many
investigators have advocated the need for concordance on at
least two diagnostic modalities before surgical excision.®!?
On further investigation, the mediastinal abnormality seen
on CT was so small that its clinical significance could not be
confidently assessed. Traditionally, such a problem is
unlikely to be resolved non-invasively.
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In our patient, the use of new image-fusion software
allowed the accurate integration of both functional and
anatomical data on the one image set. This image fusion
clearly confirmed abnormal sestamibi activity arising from
the mediastinal mass seen on CT, implying the presence of
ectopic parathyroid tissue. A similar case of ectopic ade-
noma detection using this technique has been described
previously.'* However, in that report, the CT findings of a
2.0 X 1.0 cm mediastinal mass were clearly abnormal and
strongly suggestive of an adenoma.'* Our case is the first to
highlight the incremental diagnostic value of image fusion,
as the CT, and indeed intraoperative, findings in isolation
were inconclusive. After confirming the presence of ectopic
parathyroid tissue, a thoracoscopic approach to surgery was
undertaken rather than a conventional approach.

Advances in both nuclear scintigraphy and, more recently,
image fusion have expanded our ability to accurately and
confidently localise ectopic adenomas non-invasively. In our
patient, the preoperative imaging techniques used signifi-
cantly altered surgical management.
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